I. INTRODUCTION
We have developed a flexible and robust computational tool that can be used to study a variety of phenomena involving vortices in type-II superconductors.
The desir- The steady-state supercurrent field is given in Fig. 3 
where Ao=( Aoi, 202) is a magnetic potential such that «&&( AO, O) =(O, O, H3 ) and V denotes the twodimensional gradient with respect to x and y. Thus, to leading order, the magnetic field is unaffected by the presence of the thin film.
When the film is of uniform thickness, i.e. , a =1, the thin-film model of (8) and (9) (8) and (9) have been derived. In particular, the rigorous connection between solutions of (8) and (9) (8) and (9). Another interesting conclusion that can be drawn from (7) and (8) Fig. 4 . Again, we have a square sample with sides equal to 20 coherence lengths; the applied field has magnitude 0.5~; note from (7) and (8) that, to leading order, the order parameter in a thin film does not depend on~. In Fig. 4(a) , the steady-state vortex configuration is gj.ven for a constant thickness thin film; again, we are plotting the level curves of the magnitude of the order parameter. Next, we introduce ten thin regions into the sample; each of these is a square with sides equal to one coherence length. The position of the thin regions is depicted in Fig. 4(b) . In each of these regions, the thickness function a is set to 0.1; elsewhere in the sample, a =1.
The vortices for this configuration are depicted in Fig.  4(c) ; it is clear that vortices are attracted to thin regions, i.e. , they are pinned by these regions. This is even more evident from Fig. 4 To leading order, the magnetic field is given by the applied field. The first-order correction to the magnetic field may be determined from (10) and (11). For the configuration of Fig. 4(a) , the first-order correction to the magnetic field above the sample is given in Fig. 5(a) .
Specifically, that figure depicts the magnetic field in a portion of the half-plane above the horizontal midline of the sample. (Actually, we have scaled fields by v, i.e. , we plot hi/x. ) The scaled total field h/v=(0, 0,0.5)+eh, /v is depicted in Fig. 5(b Fig. 6(c) ; Figs. 6(b) and 6(c) are superimposed in Fig. 6(d) . Clearly, the normal inclusions have attracted, i.e. , pinned, vortices.
In Fig. 7 we examine a Josephson-junction-type configuration.
Figure 7(a) is for the identical set of parameters as Fig. 6(a) . Next, we introduce a thin vertical strip of normal material, with a =1 in (14), as depicted in Fig. 7(b) ; the width of the strip is 0.2 coherence lengths.
The resultant vortex distribution is depicted in Fig. 7(c) the thin normal strip has attracted vortices. Figure 8 gives the time evolution of the vortices up to the steady state. Figure 9 gives the steady-state supercurrent distribution in the sample. Note how part of the shielding current and the current circulating around each of the seven vortices attracted to the strip pass, i.e. , tunnel, through the normal strip. VXA, H, as~x~(27) Here, we present some preliminary results obtained using our Lawrence-Doniach code. In Fig. 13 
